In the Stock Exchange of Thailand, we examine whether buying stocks that have performed well in the past and selling those stocks that have performed poorly in the past will generate statistically significant positive return in the future. The performance of this strategy has been well studied in different countries by scholars. These studies suggest that past winners tend to outperform past losers in the future. However, academic research in this direction has been limited in countries such as Thailand, and to the best of our knowledge, there has been no such study in Thailand after the financial crisis of 1997. In order to examine the profitability of momentum strategy in Thailand market, six portfolios are constructed according to size and past performances of stocks. Returns on portfolios are calculated on monthly basis over the period from 2010 to 2014. We find that momentum strategy realizes significantly positive return in large size stocks category but not in small size stocks during this period. Furthermore, the equal weighted average of momentum profit of both small and large size categories do not provide any indication of overall momentum profit.
Introduction
One of the major classifications in stocks market is called momentum strategy. Based on this strategy stocks are classified according to their past performances into past winners and past losers. Momentum in stock market refers to the idea that stocks will keep moving in the same direction. In other word, those stocks with rising in price will continue to rise and those stocks with falling in price will continue to fall [1] . According to Asness et al. [2] recent relative winners outperform recent relative losers, they further state that momentum investors believe that increase in price of a stock will be followed by additional increase, and decrease in price will be followed by additional decrease. It is a simple idea and has spread among investors, and many scholars find that this strategy works both in small-cap and large-cap, see e.g. [1] - [4] . However, academic research in this direction has been limited in countries such as Thailand, and to the best of our knowledge, there has been no such study in Thailand after the financial crisis of 1997.
The purpose of this study is to take a closer look at the performance of stocks based on the aforementioned classification in the Stock Exchange of Thailand after the 1997 crisis. The significance of this study stems from the fact that Thailand is an open market and has been encouraging foreign investments as one of the means to enhance employment and promote economic development, technology transfer and the main equity market in Thailand. The Stock Exchange of Thailand is a crucial channel for foreign investment inflow into the country. Chui and Wei [5] contended that the equity market size in Thailand increased from $1.72 billion in 1984 to $133.66 billion in 1993, an increase of over 77 times within a decade. The main contribution of this paper is for size category in the context of the equity market in Thailand. Almost all previous studies have focused solely on large stocks or indices. This paper extends the scope beyond large stocks and indices by including small and tiny stocks as well. Further, since there is a distinct absence of detailed academic research on momentum strategy in the Stock Exchange of Thailand after the crisis, this paper also contributes to the extension of existing literature of the study. This research is also of significance for those researchers who would like to compare the performance of this strategy in different countries and markets. The rest of the paper is structured as follow: in Section 2 of the paper, an exploration is made into the most recent academic literature in different markets; Section 3 contains the data analysis; research design and methodology which are used to carry out the study are presented in the fourth Section of the paper; while the fifth Section presents the findings of the study and conclusions are made in the sixth Section.
Literature Review

Momentum in US Market
The strategies in which investors buy those stocks that have generated high returns compare to other stock in the market in recent past and sell those stocks that have generated lower returns compare to other stocks in the market in recent past, gain significant positive return over the next 3 to 12 months [1] . Jegadeesh and Titman [1] analyze the momentum strategy over 3 to 12 months horizon in NYSE and AMEX over the period of 1965 to 1989 and they conclude that buy past winner and sell past loser generate significant abnormal return. Further, they contend that choosing those stocks that have generated higher return relative to other stocks based on past 6 months cumulative return and hold them for the next 6 month, generates 12.01% on average per year.
Some scholars extend the context of the study and investigate the momentum strategy in different class of stock, i.e. based on market capitalization or based on B/M ratio. In this direction Daniel and Titman [6] contend that momentum strategy is higher when they apply for growth stocks compare to value stocks in US market. The result of their study reports that the profit on momentum strategy is close to zero when they applied for value stocks in US.
Hong et al. [7] investigate momentum in US market in NYSE, AMEX, and NASDAQ in respect to market capitalization over the period of 1980 to 1996. They examine the momentum strategy across different firm size by sorting firms from 1 to 10, 1 for smallest and 10 for largest, they find that in those stocks with very small market capitalization ($7 million), momentum strategy realized negative return and by moving to the second size class that is those stocks with $45 million market capitalization on average, momentum strategy generates significantly positive return, and for stocks with very high market capitalization the momentum profit tend to decrease nearly to zero.
Momentum in International Market
There are countless studies that have been done on momentum strategy in international market the same as in US market; Rouwenhorst [8] investigates the existence of momentum profit in European countries over the period of 1985 to 1995. Rouwenhorst [8] finds that those portfolios that are composed of past winners generate on average 1 percent per month higher return than those portfolios that are composed of past losers. He further concludes that the momentum profit exists in all those countries under the study and it is positive for small stocks as well as large stocks, however, it is larger in those stocks in small size category. More focus on Asian countries, Chui et al. [9] examine the existence on momentum profit in Asian countries over the period of 1986 to 2000. They find that the momentum profit disappears after crisis of 1997 and only half of the countries in the sample generate positive momentum profit after crisis. More specific, they contend that in Thailand the momentum return is positive before crisis but it is weak and not significant after crisis. Some scholars extend the context of the study by investigating more countries, Griffin et al. [4] examine momentum strategy in an international setting consist of 40 countries from 1975 to 1995. They find that momentum profits are not just the result of short positions in stock with low past return, but also taking long positions in stock with high past return generate higher average return than market indices in long-run. They argue that momentum strategy earn large profit in variety of markets.
Chui et al. [10] also examine momentum in an international context but from different perspective. They argue that within those countries and cultures that value individualism, momentum strategy tend to be stronger and this explains the reason for absence of momentum profit in Japan which ranked low in individualism. Further, they find that there is no momentum profit in four countries namely; Turkey, Japan, Korea, and Taiwan.
Fama and French [3] also study momentum in international stock returns in four regions and they find that momentum strategy works fine everywhere except for Japan, and spreads in average momentum return decreases from smaller to bigger stocks. In other word WML (winner minus loser) return except for Japan are larger for small stocks. They further state that average WML monthly return for small stocks is 0.82% and for large stocks is 0.41%.
Asness et al. [2] study the value and momentum in international context (US, UK, Europe, and Japan) for different period, 1974 to 2008 for US, 1984 to 2008 for UK, 1988 to 2008 for Continental Europe, and 1985 to 2008 for Japan. They conclude that combined value and momentum generate positive expected return in variety of markets and different asset classes but the momentum in Japan is much weaker than it is in other countries. They further state that the combination of both value and momentum perform even better that either alone which is not consistent with Daniel and Titman [6] findings who argue that momentum profit is higher for growth stocks.
Data Analysis
In order to study momentum strategy, a 5-year sample period from January 2009 to February 2014 is covered. However, the first momentum sort absorbs a year of data, so the sample period for momentum strategy is effectively from 2010 to 2014. All data are extracted from Stock Exchange of Thailand database (SET Smart), accessed from and available with the Business Research Center at the Thammasat University. SET Smart database contains historical trading prices and indices, listed companies, key statistics information, and information and news.
Yen et al. [11] argue that some part of the premium maybe due to size effect. In order to eliminate this effect they use two-dimension sort in constructing of portfolios which is also used by Basu [12] and Fama and French [3] . In this paper we also use the same method for portfolio formation. Stocks are sorted size and momentum. Portfolios are constructed at end of each month and then evaluated for the next 12 month on monthly basis. In construction of portfolios on size-momentum, stocks also need to be ranked on the basis of their past 12 month's performance in order to separate past winner and past loser. For a stock to be included in these portfolios, it should have at least 2 years of trading data. If any stock does not satisfy these conditions, it is eliminated from the sample. Furthermore, some scholars argue that financial companies have different financial structure so they remove the financial companies from their sample to prevent bias in the final result of value premium [11] . However, Barber and Lyon [13] compare two samples, one with financial companies and one without financial companies and they find that the general final result is not affected by adding financial companies into the sample. In this study financial companies are not excluded from the sample.
Methodology
At the end of each month, stocks are sorted based on their market capitalization in descending order. Stocks in the top 10% are considered as large stocks and stocks in bottom the 10% are considered as small stocks. After separating stocks as large stocks and small stocks, in each size category, stocks are ranked based on their past 11 months' cumulative performance in descending order. In the study of momentum strategy, skipping the month of sorting is standard [3] . In other word for portfolios formed at the end of month t, the lagged momentum return is a stock's cumulative return for t-11 to t-1. Then the top 30% in each class are considered as past winners and the bottom 30% are considered as past losers. The middle 40% are considered as neutral. This method also leads to formation of 6 portfolios; SW, SN, SL, BW, BN, and BL. In this case S and B indicate small and large caps, while, N, and L indicate winner, neutral, and loser, (top 30%, middle 40%, and bottom 30%), respectively and is similar to the method used by Fama and French [3] . After forming portfolios at the end of each month, portfolios are then evaluated on monthly basis using continuously compounded method and Sharpe ratio for the next 12 months starting from the month following the formation of the portfolio. After calculation of monthly returns on each of these portfolios, WML (Winner minus loser) is calculated for each size class, and the overall WML is the equal weight of 
where, S and B denote small and large, respectively; W stands for winners and L stands for losers. According to Fama and French [14] stocks in a portfolio can be weighted in two ways; equal-weighted and value-weighted. Chui et al. [9] use the value-weighted method in their study of Asian market with the rationale that small stocks are less liquid in Asian market. Ding et al. [15] also use the value-weighted method and argue that it is logical that stocks with big market capitalization should have a bigger share in a portfolios' return. In this study, following Fama and French [3] we use the value-weighted method and accordingly stocks are weighted in each portfolio based on their market capitalization.
Risk-Adjusted Returns
According to Yen et al. [11] stocks and portfolios should be evaluated both in terms of total return and risk adjusted return. In this study we use the Sharpe ratio for measuring the portfolios performances per unit of risk. Sharpe ratio is calculated for each portfolio formed based on size-momentum namely; SW, SL, BW, and BL. The Sharpe ratio formula can be written as follow:
where, p R is the average return of the portfolio for a certain period of time which is monthly return in this study; f r is risk free rate within the same period of time; and p σ is the standard deviation of the portfolio.
The chances that governments default on an obligation denominated in its own currency are almost zero so Treasury bill and government bond are totally risk free rate [16] . In this study, Thailand government Bond 10 years is used as risk free rate. Table 1 summarizes the performance of the 4 portfolios formed on the basis of size-momentum namely; SW, SL, BW, and BL over the period of 2010 to 2013. The result in panel A indicate that, over the period between 2010 and 2013 there is a statistically negative difference between average monthly return of small-winners stock portfolios and small-losers stock portfolios ( S WML ). Based on this result we can conclude that there is a negative momentum profit in small size category. Although, small-winners stock portfolios provide higher average monthly return in comparison to small-losers stock portfolios in 14 of the 39 months of portfolios formation, none of these are statistically significant. Overall, the result demonstrates that small-loser stock portfolios generate higher average monthly return than the small-winner stock portfolios. The average monthly of momentum profit in small stocks category is −1.37 percent with the t-value of −1.897. In term of risk-adjusted return as well, small-winners portfolios do not outperform small-losers portfolios. Small-winners portfolios have higher average Those stocks in the top 10% are considered as large stocks and those in bottom 10% considered as small stocks. In each size class, stocks are then ranked in descending order at the end of month t based on their past t-11 to t-1 performance. Top 30% in each class are considered as past winners and selected to construct size adjusted past winners' portfolios and bottom 30% are considered as past losers and selected to form size adjusted past losers' portfolios. The middle 40% are considered as neutral. This leads to formation of 6 portfolios namely; SW, SN, SL, BW, BN, and BL, where S and B stand for small and large and W, N, L stand for winner, neutral, and loser (top 30%, middle 40%, and bottom 30%), respectively. All portfolios are value-weighted. After formation, portfolios are evaluated based on value weighted monthly return for the next WML . Portfolios average monthly returns, standard deviation of the portfolios which is the standard deviation of the portfolios returns, and Sharpe ratio that is used for calculation of the risk adjusted return of the portfolios are reported. The risk free that is used in this study is the 10-year government bond. The t-statistics are given in parenthesis and * indicates that it is significant at 10%; ** indicates it is significant at 5%; and *** indicates it is significant at 1%. Large-winner stock portfolios generate higher average monthly returns than large-loser stock portfolios in 25 of the 39 months of portfolios formation, out of which only three months are statistically significant. The analysis indicates that large-winner stock portfolios outperformed large-loser stock portfolios. The average monthly of momentum profit in large size category is 0.59 percent with a t-value of 1.674. Furthermore, the results indicate that there is also statistically positive difference in average monthly risk-adjusted returns between large-winner stock portfolios and large-loser stock portfolios during the period of the study. Large-winner stock portfolios generate higher average monthly risk-adjusted return in comparison to large-loser stock portfolios in 22 of the 39 months of portfolios formation, but the difference is statistically significant in only 7 of the 22 months. This result leads us to conclude that the large-winner stock portfolios gain higher average monthly risk-adjusted returns than large-losers stock portfolios with a mean difference of 12 percent and t-value of 1.842.
Findings and Discussion
Panel C summarizes the overall momentum profit (WML) which is the equal weight of momentum profit in small size category and large size category. The results indicate that there is no momentum profit in Thailand during the period of 2010 to 2013. Although, a positive average monthly momentum profit is noted in 18 of the 39 months of portfolios formation, the results are statistically significant for only one of the 18 months. On the whole, the average monthly momentum profit over the period of the study is −0.4 percent with a t-value of −0.833. This result is consistent with previous studies of momentum strategy in Thailand; Chui et al. [9] investigate the momentum return in eight Asian countries including Thailand and find that over the period of 1986 to 2000 momentum strategy is profitable and significant in Thailand for the period before crisis of 1997 and but is weak and not statistically significant in the post crisis years. They further state that after crisis only half of the countries in their sample generate positive momentum return and find no clear relationship between the performance of the strategy before and after the crisis.
Conclusion
Our results on momentum strategy confirm that there is statistically significant positive momentum profit in large size stocks category whereas there is negative momentum profit in small size stocks during the period of 2010 to 2013. Furthermore, the equal weighted average of momentum profit of both small and large size categories do not provide any indication of overall momentum profit.
